ABSTRACT
INTRODUCTION
The aim of this article is to review the recent trend in occupational injury around the world.
Based on these trends, we assume the future of occupational injuries separately for industrialized and post-industrialized countries. As a part of occupational injury, violence at workplaces will be concerned.
Trends of Occupational Injury in Different Countries
In the five selected European Union countries, fatal occupational injuries clearly declined in 25 years . The annual crude rate change percentage was the highest in Sweden (-6.7%), and the lowest in Spain (-3.7%) and in Finland (-3.8%). The researchers believed that the falling trend could be real (Benavides et al., 2005) .
Europe
In Finland, the fatality rate in the construction industry increased from 11.9 per 100 000 employees in 1977 to 12.5 in 1991 or 5%, and declined in the manufacturing industry from 5.9. per 100 000 employees to 3.5 or 41%. This contradictory development can be explained by pro-cyclic approximation in the construction industry and the normal positive result of safety work in manufacturing (Saloniemi and Oksanen, 1998) .
A high technological level was associated with a low accident ratio in Sweden from 1960 to 1995. During the same time period, production increased by 71% and the accident rate declined from 2.2 per million working-hours to 1.3 or 69%. However, technological development has decreased the number of occupational accidents by 50% from the expected level (Lyttkens, 1982) .
In Denmark, the number of occupational injuries decreased from 53 963 in 1984 to 38 970 in 2003. At the same time, the number of fatalities declined from 87 to 51. Thus occupational injuries decreased by 27.8% and fatalities by 41.4% over twenty years (Rasmussen et al., 2004) .
In Norway, the occupational injury rate increased by 127% from 41 per 100 000 working years in 1991 to 93 in 1996. The injury rate increased with increasing age (Bull et al., 1999) , and falls were the most frequent injury event among both men and women (Bull et al., 2001 ).
The industrial revolution took place in the United Kingdom between 1760 and 1830 and led to rapid urbanization and the growth of the modern industrial society. The first law of labour protection was passed in 1802 and the latest strategy was implemented in 2004. Between 1974 and 2011 fatal injuries fell by 82% (from 2.9 per 100 000 employees to 0.5) and reported non-fatal injuries decreased by 76%. Half of the reduction in non-fatal injuries was explained by changes in patterns of employment and mixes of occupations (Harrison, 2012) . Fatalities in the British Coal industry had steadily declined since nationalization in 1947 (Singleton, 1982) . Minor workplace injuries in the UK were affected by the level of economic activity, whereas the rate of major injuries was not influenced by cyclical fluctuations (Davies et al., 2009) .
In Spain, the number of fatal injuries between 1992 and 2002 was 8 510. The incidence of fatal injuries decreased from a rate of 9.8 per 100 000 workers in 1992 to 6.1 in 2002, representing an overall reduction of 38%. The highest decline was among employment industries, women and permanent employment (Santamaria et al., 2006) . In the Former Czechoslovakia, injury frequency decreased by 34.0% from 5.21 in 1969 to 3.26 in 1979. The fatality rate declined from 1.26 per 10 000 employees in 1969 to 0.83 in 1979, which is a fall of 34.1%. However, economic losses due to accidents increased during this decade (Bauer, 1982) .
In Austria, the rate of fatal and non-fatal occupational injuries decreased from 8.59% in 1955 to 4.08% in 2004. This may have been caused by an increasing gross domestic product, which resulted in greater investments in safer technologies, and the falling of unemployment (Barth et al., 2007) . However, empirical evidence from Austria showed that higher dismissal rate also decreased the reporting of moderate accidents (Boone et al., 2011) , a factor that also led to a decreasing number of occupational injuries.
In the former Yugoslavia, the number of fatal accidents was 366 in the ten-year period from 1990 to 1999. The fatality rate dropped from 9.3 per 100 000 employees in 1990 to 3.8 in 1996, which means a 59% decline (Glavaski et al., 2003) . In Slovenia, the most of industrialized part of the area, both the fatal and the non-fatal occupational accident rate had dropped significantly since the early 1960s, but in the 1990s no obvious declining trend was seen (Pavlic et al., 2011) . In 2000, 25 940 work injuries and 26 fatalities were reported in Slovenia, which means that the fatality and non-fatality rates were at the European Union level (Bilban, 2005) . In the Serbian rubber manufacturing industry and in the production of electrical goods and equipment, the occupational accident rate declined significantly after 1997, when the surveillance and prevention programme was implemented (Jovanovic et al., 2005) .
In Greece, the occupational injury rate decreased in the period from 1938 to 1945 but increased during from 1946 to 1955. The fatality rate increased across the period 1938-1945 and subsequently decreased after that. These changes were related to changes in the level of economic activity during the Second World War (Rachiotis et al., 2004) .
Asia
In Turkey, the occupational injury rate declined from 15.0 per 1 000 workers in 2000 to 10.9 in 2005. During the same time period, the fatality rate decreased from 23.4 per 100 000 employees to 15.5. This means that in five years the injury rate and fatality rate fell by 26.8% and 33.9%, respectively. Permanent disabilities also began to fall in 2002 (Unsar and Sut, 2009 ).
In Israel, occupational accident incidence decreased from 78.0 per 1000 employees in 1970 to 62.3 in 1980, which means a 20% decline in ten years. The decrease in the severity of accidents was smaller. The manufacturing industry accounted for most of the decrease (Pines et al., 1992) .
In Jordan, the fatality rate dropped from its highest at 77.87 per 100 000 actively insured employees in 1982 to 9.99 in 1993. This means nearly an eightfold decrease over 12 years. Rabi et al. (1998) In Singapore, the national plan of action has reduced the workplace fatality rate from 4.9 per 100 000 workers in 2004 to 2.2 per 100 000 workers in 2010. This huge reduction has succeeded through the co-operation of all relevant parties, a new safety and health act with increased coverage of workplaces and stricter penalties for violations, the promotion of benefits, and the recognition of best practices. The Prime Minister of Singapore has now set a goal to reduce the fatality rate to 1.8 within a decade (Koh, 2012) .
China has the largest population and the highest number of employed people in the world. The longest follow up of occupational fatalities started in 1953. At first the fatality rate decreased steadily, but the first peak (55 per 100 000 workers) appeared during 1957-1961. The rate then dropped to the level of 10 per 100 000 workers, which was 5.9 times lower than the highest value. The second peak reached the level of 45 in 1971, but after this the fatality rate declined steadily until 1992. After a low peak in 1992, occupational fatalities turned downwards (Song et al., 2011) .
During the last years (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) the fatality rate has first increased slowly and then decreased by as much as 31% (Zhangtao, 2010; Tao et al., 2011) . The improved fatality rate is closely connected to the economic development of China (Song et al., 2011) .
In Taiwan the rate of occupational injuries causing permanent disability decreased from 1.63 per 10 000 workers in 1983 to the level of 0.59 in 1993, which means a 64% drop (Chang and Wang, 1997). The fatal occupational injury rate declined from 6.8 per 100 000 in 1994 to 0.8 in 2005. This was a drop of 89%, which means an annual decline of 7.4%. The annual decrease was faster for males than for females and for older workers than for younger ones (Ho et al., 2010) .
The fatality rate declined in Japan from 0.06 per million work hours in 1955 to 0.02 in 1975, which means a drop of 67% in twenty years. In 1975 the Japanese fatality rate was lower than that of the USA, the UK, West Germany and Italy. The injury rate was highest in small establishments (Reich and Frumkin, 1988) .
In South Korea the injury rate at workplaces decreased from 5.00% in 1974 to 1.30% in 1994 (Jeong, 1997) and injury-related mortality declined by 32% between 1996 32% between and 2006 32% between (Hong et al., 2011 . Being caught in and between objects was the most common type of non-fatal accidents, whereas falls from a height most often caused fatalities (Jeong, 1999) . The Korean economic crisis in 1998 caused a slow decrease in fatalities for several years after the crisis (Min et al., 2010) .
However, it has been estimated that the real injury rate is two to three times higher than that officially reported (Won et al., 2007) . The Korean government has set a goal to decrease occupational deaths by 50% during the third five-year plan for prevention of industrial accidents (2010) (2011) (2012) (2013) (2014) . A survey of Korean companies showed that they saw the leadership of the company owner as the most critical factor in achieving this national goal (Kang et al., 2012) .
Australia and New Zealand
The overall rate of workplace fatalities declined steadily over the period 1982 to 1992 in Australia. The death rate was 3.6 per 100 000 persons in 1992, which was 32% lower than the rate of 5.3 deaths in 1982. The rates of work-road deaths also decreased over the period 1982 to 1992 but not as smoothly as workplace fatalities (Driscoll et al., 2002) . The decline continued, because the death rate was 1.9 per 100,000 workers in 2010 (Macdonald et al., 2012) .
In New Zealand the fatality rate of occupational accidents decreased from 8.1 per 100 000 workers in 1975 to 6.3 in 1984. This means a 22% decline over 10 years. The self-employed had a higher fatality rate than salaried workers (Cryer and Fleming, 1987) . Between 1985 and 1994, the fatality rate dropped by 32% to the level of 5.0 per 100 000 workers (Feyer et al., 2001) .
Africa
In Nigerian factories, the fatality rate varied from 0.9% in 1990 to 5.4% in 1994. However, it had no linear up-or downward trend (Ezenwa, 2001) . The underreporting of injuries may confuse these statistics. Managerial problems caused most of failures in the Nigerian restaurants (Oparanma and Gabriel, 2012) .
In Ghana, occupational injury rate was four times higher in rural areas (44.9/1000 employees) than in urban areas (11.5). Motor vehicle incidents and lacerations were two leading injury mechanisms. Especially in rural areas children were injured rather often in occupational accidents (Mock et al., 2005) . In the Ghanaian gold mines the total injury rate has steadily decreased from 16.17 per 1000 workers in 1997 to 5.09 in 2002, while the fatality rate declined from 0.89 to 0.12 per 1000 over the same period (Sutherland, 2011) . Organizational factors like Perceived Organizational Support, Organizational Citizenship Behaviour, and safety compliance explained occupational accidents among Ghanaian industrial workers more than individual factors like age, gender or education (Salminen et al., 2013) .
In the 89 enterprises operating in Khartoum State, Sudan, recorded 371 occupational accidents during the period from 2005 to 2007, of which 76% caused injury, 20% disability, and 4% fatality.
Chemical industry had the highest the frequency-severity index and the metallurgic industry the lowest index. Employees who were male, older, divorced, and had lower levels of education had the lowest safety performance indicators (Zaki et al., 2012) .
North America
In Quebec, Canada, the fatality rate among men declined from 12.7 per 100 000 in 1981 to 8.2 in 1984, which means a 35% drop in three years. Among women, rates varied from 0.2 to 0.8 per 100 000, but women had excess mortality from violent acts (Rossignol and Pineault, 1993) . The overall incidence of fatal accidents in Ontario declined to 2.5 per 100 000 in 1986-1989 (Shannon et al., 1993) . It is estimated that still 42% of lost time injuries in Ontario could be prevented (Shannon and Vidmar, 2004) .
In the mining industry in the US, the fatality rate decreased from 300 per 100 000 miners in 1911 to around 30 in 1997 (Stout and Linn, 2002) A state-based Fatality Assessment and Control Evaluation (FACE) programme in the US showed significantly reduced fatal falls in the period spanning 1990 to 1998, but not decrease in electrocutions (Menendez et al., 2012) . It is estimated that deindustrialization explained 10-15% of the decline of the fatal occupational injury rate from 1980 to 1996 (Loomis et al., 2004) .
Occupational Accidents and the Economic Cycle
It seems that economic development determines the rate of occupational injury. In California, injury rates in the manufacturing and construction industries were strongly influenced by general economic conditions -rising sharply with business upsurges and declining during the recessions between 1957 to 1982 (Robinson, 1988; Robinson and Shor, 1989) . In the US, workplace injuries were positively related to the business cycle and negatively to unemployment from 1976 to 2007 (Asfaw et al., 2011) . Injury and employment rates from 1970 to 1999 in the US, Canada, France, Finland, and Sweden showed that economic expansion can result in increases in workplace injury rates. However, safety measures and declined employment had a counter effect and led to a net reduction in the occupational injury rate (Ussif, 2004) .
